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Land-margin interactions: 3 venues — subject to major A’s
1. watershed systems
2. boundary systems
3.  coastal systems



1. Watershed systems:
major changes ~

e Hydrologic modification
e A land uses
* Loadings
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Major trend = Population growth

sub-sets of this general trend =
= agricultural development
= industrialization
= urbanization -- the newest trend

All = major land use changes
which are driving system change

- accelerated weathering & enhanced o
inputs of soils, nutrients & other by-products F s
of anthropogenic activities :
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Human Population and Coastal Marine
Pollution from Major Rivers
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2. Boundary sy
role in alteration of flow, fluxes, etc.



Peshtigo River

B sampling stations
4984000+
4983000+
4982000

highway

_ wetland

4981000 = sampling station
4980000 Green Bay

444000 445000 446000 447000 448000 449000 450000

Peshtigo 280
V2o Sedimentation Rates L 260
\ 240

| 220
7] N N 0 200
= — 180
160
140
120
100
80

60

40

L 20

i L 0

T T T T T T mg/cmZ/yr




Peshtigo 280
Sedimentation Rates i 260
240
220
B 200
180
160
140
120
- 100
80
60
40

-y :
%/W\ i 0

| | | | | | mg/ cm2/ yr

weighted o = 19.0 mg-cm-2yr1



Peshtigo wetland phosphorus budget

(x 10° mol'yr1)
i wetland Fiver
Green p primary production illput
o G
2 9.42 TP
1.2 CPOP

0.3

~ 3%

a Klump et al. 1997 (estimated from 1970-1990 flow)
b Green Bay Mass Balance (1988-1990)



Peshtlgo wetland carbon budget
(1 x 10° moles)
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Coastal syster

Episodic Even

NOAA - COP
NSF - CoOP

Goal = the role episodic events play in
: the cross margin transport processes of
S = coastal ecosystems
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Coastal habitats:
e.g nearshore hardgrounds

= highly dynamic - EEGLE

complex topographic structure
= largely unmapped & under
studied

rapidly changing ecologies,
e.g. ZM cladophora i/a

= coastal health concerns

= security issues
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HIGH RESOLUTION SURFACE MAP
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Nearhore reefs —> major shift in ecology



Zebra mussels on shallow reef bottom



=

T ZM = T light & nuts = massive “cladophora meadows”...

= impacts on perch ?
T viz = T predation?
T ZM filter feeding = | food supply for larval fish



Observation: bass defends nest of eggs...
But it gets caught... ...and a goby feeding
frenzy ensues!



Coastal Health: e.g.

Bacterial contamination of beaches

e numbers & types
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CNNY] Milwaukee learned its water lesson,
nteractive  but many other cities haven't

CDC Safe Water Advisory

=~ Boil tap water one minute
/v Run water through fine filter
M Use bottled water

Cryptosporidium oocysts

The Year That Mae Milwaukee

T &



How secure are théyu*’?



Unique national security aspects of GL freshwater supplies:

>15 million people drink GL water

. largest potable water intake systems in the world — L. Mich
. susceptibility to biological and chemical contamination

. infrastructure vulnerabilities

. oceanographic in scale

. site of largest waterborne disease outbreak in U.S. history

Emergency
PLANNING zo,
WATER UTILITIES




Water supply systems — pts of vulnerabillity:

« source waters — intakes

i
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. treatment facilities R “;ﬂg“%‘ -
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« storage/reservoir systems — water towers m-g ound storage

» distribution networks — often co#nple)g%‘no II mapped
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* building systems — pressure &hp]d;:;])anks water softeners, etc.

+ control systems — cyber attacks" , .
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* interdependent systems — power ‘chemical reagent supplies, etc.
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Instrumented Ecosystems
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“Instrumented Ecosystems”™

A Great Lakes Observatory Network

location







